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5 > ^'x ? £ ^iHtf&ft: 'Jt7h«H7M-7y 

>-'x ? t . zffiz. Knsm^mmcommjimTb x . 

fiiex 4 y f - > ^ b 5 > ^".X ? £ * > km t -t h * ym 

•y hAf77't. 

mtzizmaz-n- ix mm y * -y b b ? >- vx tiz^-th 

C'Jt7 WJ-fe7bXf77, bZStsZ.b. 
I sH^m 2 ] fS^if 1 ft-ie«^l^^S<olBl&77 

miza^x. 

Lxm9m^m?izw3s.zm&-t $>nm&z z t>tz& 
mztix^hzt. 
i 3 ] is^Ji 1 1 «: ii 2 ti 

WgBSl^ftrfc^T . 

BUieX-^ .y^->^h5y>-'X^^SStHt)ld»J-t:-y b 

am t -t zn^jc^msommum. 

[IS^4 ] 1 TbH 3<n\^~fixi)Hz%^M<7)%% 

K^mmcommifmzii^x . 

miiex-f y f-y ^ b 7 >->-*x ? . liffE H 9 -i Vy? b 7 

yi;*.-?. m/miz >)-t yhh7yisxf <r>mmmw* 
ti*tmm. pi. Rifpmx'b&zt. 

i m&m 5 1 it *jb4 izimcows&t^mmcommii 
miz&\,^x. 

fifex'f •vi-y7'b7y> ; x?i:*y#mt-t2>* yi& 
mzftfc-t&m&mvst . buIB'J -t y b b 7 y isx? 
&*y*mt-t&*ym^izttm-thni±mvRt . m 
tex-f y^^h^v^x^aiXBirfey-t ■•/ b b7>->-- 
x^t £t uzxytfmt-t&i-ym^izttfc-thnm 

®V0tA { . VS>V0>VRt ^-sRI^^SrSI^-rii:. 
j£ftliiiv?\ -vs^vr . &tfvo=o V (--K/Ph) 



m^mmnmrn^m^zti ^ ^x . 

BUfex-f •v+yfhyyisxfzxyqmt-fhfflmii 
U-t-yhh^y'yx^^yfy^mt-thZt.RX/ m 

12'j-ty b h7yisx7**y#Bt-tz>mmmmx 
■i vi-y?Y7yiSx-?**7tf.mt-thzt^ 

cut^ns] m*mir}m7w>?tii)Hzzm<owsn 
%&mmv>mmumztv, ^T , 

BtTie-fe y b Xf y 7* t Buffi 'J -fe •/ b Xf -y T i: cO^coBf 

ra^^is^-r ^ ^ t s: J: mmznzz t . 
c «*jb 9 1 is^js i Tim. 8 »v ^-rtt*HcisK^mm 

mria-fc •/ b X^r y 7' t mil £ 'J -t y h Xf y T t 
ii^-fe -y b - -fe -y bi6#£1g^lE]^ 0 Jg-T i i: ft: J; 0 

1 mxm io] ii^ js 9 (ciaac^«^^^<7)SBi!j 

^ftrfcv^T. 

mn^m*) ji-fBate-b b- y-t y bi»f^ft:*jtt&Buia 

-tr-y bXx-yT'hBliief'fe"/ hXf7rt»BW« 

[ it*^ in is* m 9 & fc« i o e^msi.^ 

SM^Igiii^rffiftifcv^T . 

0 ;g-f sfrie-t b - V -t -y b Bft^ttna-fe -y b 
X-r -y Tb MIE'J-fe y hXf7 7t «^^B#^g|^*<-r 

PS^9*>g/J^Bt^Pi£SJptLT*iJ:-ei : 

2 : . . : 2" ( n 13 1 tLtOggc ) 3 ftli&S 

b ■thmm^mm.^wm-nm. 
c if^jf i 2 1 imii o^-r*x*Hciea<75 
m^^mcDmsttmzti v . 

fiie-t-y bfg^-Ji. Mlfib'7-f b'y^b^yv-'x^^ 
jii^{±^ii£§i!R-r&fti50ft:. luieb-^^ b'y^ 
h7Vy'X ^^M«®£^-t «.<1^T-J> hZb* 

zftmb^hnsm-^m.w.<r)WM-fim. 

i mim. i 3 ] i ^ i 2 <r>\ >-m*Hciesco 

Miemm3t^#T-*^Sx^ 9 b o/P $ * y -b >Xlf 

[ is^ i4] imm i i 3 <n\ ^-rtiMzimn 
ns^mw.<n®M-timzx^xms)Ztihzb. 
*^b^hm$m&mw.. 
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9^\W^h7A y^V/\~yy^X9t. ZCOVyJ 
t'y? h yyisx 9 HNJSttSfc: 'J * -v b-f S y -fe y 

IflEX-'f yf-V^b^^^^StXIJiay-fe y h h5> 

-^-tcfcf JE LT Hulfi F iM t>/h7^^J-t7 h-f 
fc, 

[ It* l 6 3 jg3til$s k -f - k <03b&(c*tJE L 

f>-^ f 5 y ? &mwsmz >j -t -v h-tz y -t y 

*fctt»^*5Ba» H 5 4 /<- k , 

fflS^Sta F 5 -4 v <-»tWf t«JE t T mile F 5 4 

k &«akt-&«SR3I^MI. 
[ If *« 1 7 ) ^£18 fc t - * H fc *53&Sifc*N6 L 
T. mSWt^^k. Clcom^^^SrffilS-tS H9 
-f t'y/hvyyx^t. ,r<y)F54 t'y/h7/'^ 

t'y ^ F 5 Vx* ? £?M*jlttJBlc 'J -fe y F-t£ U -fe «y 

7^^ t-s-* hixh z. t , xt/friemswe^s^ £ 

'J-t-y h-TSy-fe y hX^ yT-Sr^f otztbco^yii-^tf 
m £ 4r L T 151 E 'J -fe y h F 5 >- is* * £4- £ fe 

ft.*>ck. £t#tak t&smft^M. 

[ If^Jg 1 S 3 lf#JS 1 5 PjM 1 7 <0 I vJ-fuWcffi* 
LrmSO^JR^fcrmaSttlWfiflSBMlSrS fete* 

a, friey-t-y h h^yi^^-sga^^sji^cjg 

£ k -r •& m^wfr^s . 

[fi^js 1 9 3 nt*JH 1 5 1 8wv>-r^teiaa 

T*l>-k. 

^1t©ki-^.m^5fe^S. 

C m&m 2 0 3 W*fl 1 4 JbS 1 9 *H vtffta»csSK 



[00013 

s * y * yx^mmmmirmRtf^^ 1^ ? f o/u 

[00023 

JET'S S.-K-rX^^Sr^'TStcok UT, SiSaBS 
itTVi&. 

[0003 3 WtixL-? hD;W= ^ y-feyx^^lSJi: 
^*^?KB B B^^a=Sr k k Ji^^r 0 . «5I3IS : F<0«3K« 
JS5rmSET'©]»-n» ! l2-5*>'Sii.* ? . *<r)£ottm<DW 
t^>l/Z^ Conductance Control^ (T. Shimoda, M. Kimu 
ra, et al . , Proc. Asia Display 98, 217^ M. Kimura. 

etal.. IEEE Trans. Elec. Dev. 46, 2282 (1999). 
M. Kimura. et al.. Proc. IDW 99. 17K M. Kimura, e 
t al., Dig. AM-LCD 2000, to be published) tfhh. 

mzmm-h-xmx'h o . ^mzii^m^mmiz 
ra-^-rs Yyi^yfYy y s J* 9 coy- hmmi,z^-i 

hn.Q.Zm.Vc^hZ.tlz&.'Oinhtih. L*>t. «S£ 
#tt<7){f t>-o%<7)£. t%^mm h v y it Srfflv^^ 

3K^Wfbt«3S«OT^-ttk LTJx«l!?ixTL4^^ 

[0004 3 -?"CT\ ffimV%m& (M. Kimura. et al., 
Proc. Euro Display '99 Late-News Papers, 71. ^tBfl 
^9-233107. M. Kimura, et al., Proc. IDW 99, 171, 
M. Kimura, et al.. J. SID, to be published. M. Ki 
mura. et al.. Dig. AM-LCD2000. to be published) # 
^tiH^tltz. Dfflf PaiS ffikti, ±j^<OConductanceCon 

uz^m^^t^m^mm-th^mx-hh. 

ISBaS^^-(k$-ti:TPiP^5:fi : 3^T-J>&. ffifgf® 
SiffiT'Ji. #imX<rX&e^£tiJttS#lBmZ9X 

rnzmstt h&mfimv7>x\ ftftm^zmwrtz h 7 
yy7.?con$s.imv>mm*&m2ti. 
±*>T^js$n&. l*>l. z<ttmx'\t&mMmmm 

iz\mmi£9%<<ommmztt'mtz>'£mi)' i ]bz><nx' 

[00053 ZtllZilLX. BifflVgm&. (M. Kimura, e 
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t al., Proc. IDW 99, 171, M. Kimura, et al. f Dig. 
AM-LCD 2000, to be published, M. Mizukami, et al., 
Dig. SID 2000, 912, K. Inukai, et al., Dig. SID 2 
000 . 924) tf*HtiiZtltz. B*B«lBSkUL 171/- 
a (c*$ »t & WHflB c ft & SS^ & Xffc 

x\^&. 

[0006] 

[«E#IB»LJ: ot-thWkMl U?>L5r#£>. r K. 
Inukai, et al . , Dig. SID 2000. 924 j TfBSSfVCV* 
&SES (Simultaneous-Erasing-Scan) t^O^JSfSW^ 

[0007] fit, *3eHHOWl^)BW»i, y-fe-yb 

o ran s ft * mm^^s £ istt-r & i t awn 2 <o a m 

[00 08] 

i>^tc *«H^sgio«fiut^B^ratt*««. 

k. c:^tMfmiiti>^>(t>/b7yy 
x?k. iOF5>lt'y/h9^^Wflllt*^ 
•y-f-y^h^y^x^k. w^>K?>f t'y/h^y^ 

k, S:«i^t!»3t^B08B«n6«-CftoT. flulEX 

fE^i§i£^LTmjffix4 v+yrhjyzsxfiz* 

y ^ h 7 y >-'x * osbi 4 fc teimm £ stR-t 

xf'yrh, hh^yyx^S:>fy4mk*t 

63ry«*«rtWE3e3lBllt*LTIMEy-fe-y h VyyV 

zimmttmizy-tv y-t-v i^f-vr. k£3- 

Oik. £-.HBki~*. ^=S:*>*>, H— co*36KSr-frL 

* Wt 6 i k&L czf^am^xaitt-r & - k * 

6. IIT\ *ii-f 

SSrSftLTV^. SS^^gBOJMfcCTk LTte. ffl 
itf. ^ta^SB. & Q B a f£^B. 4fc»dW«*l» 



[0 00 9] «W*fcjlLT. r ^yfi-^2:B>J 

IE^Ig£^LTfl«rfEx>f -y^y^h^ys/x^tc^ 
ztuzttfcLxmZFyJ vyfbyyiSAfcom 

tfHuIEX-f v*>7b7>z/A?t:ftLxmi\ i J'i t' 

7°j k£HU rtngy-fcy hh7y>'X?Sr:*y#3g 
k-r^^yfi-^SrB?iB^E8l^LT1«Iiey t.yhh7 
yy^j'Wi 6 z k £ <k Dltne K b'y^b ^ y ^ 
x^friHBWJaBfcy-fey hnxt-yrj S: ry-t-y 
hX-r-y 7° J k^H^, 

[0010] **WO»2^1^3(e^BwK»*a 

±mcom^ft¥mw<vmmjjmz&^x . mriemm 

&Ik. *»tak't&. 

[0011] ^m^>m3comM^mmcosm)^m 

(i, ±ie^tESWte^B<7)IB«rffffitc*5V^T. I?ufEx4 
y^-y^by yit*9<F>mmMt SalEy ^7hh7 y ^ 
X?c0^mSk^VHCJt&&Ik. £l#@k*r£o I 

x>f 7fy/h7y^^nit*l) 

y-ir-y hh^yi/'X^lipStfcO, X-f -yf- 
y/b7yyx^^plt?)l»^li y-trvhh^y 
^X*ttnfiTft&;ik*»*L-CV*6. <IW:J:0. 

^me^ffime^fi-t^^ii^^ i k £ ± o > x 
^ .y^-^b^^yx^aixy-fe^ h h^y^x^^rffl 

[0012] *m\<nm4(nm$*ft^W(OJmto%m 
jjE^msoi^B^raartrifcfcifcv^T. iuiex>f 
yf-y^h^y^'x^. huIE K^^f t*y^ h y yisx 
9 , m/mzv -t *y h h 7^^ ^^iva^ fl-P ix 

nl, pIL ai/pMT'ft^Ik. S:^®k-ri>. o4 
0^ffi{a^^Sfi^€:4-i.^Ik(Cct 9X4 >y^y^h 

7y^^^ymmtm, 
fi-t^^^wktcioy-fevbh^y^x^Sr^ytt 
mb-t&ztffxzz><7)T. x>f y^y^h^y^x^ 
atx y -t -y h h 9 y ^x ^ srfflawKittff s - 1 # 

[ooi3] *minm5<owMft¥mwco%mr}}m 

*i. JJE^««3te=^B<olH»^rffifc:*JV^-c. HulEx>f 
.•/f-y^b^y^x^Sr^yflLBk-rs^yfi^WJC 
-f &mffiivsk, fluIEy-t v hh^y^x^Sr^-y* 

®k-r&*ym^»JE-r&«EfiVRk. 19IEX4 -y 
f-y^h^y^x^klufEy-fe -/ h h^y^'x^kSrk 

biz*yvtmt^&*ym^z*tm*t&wj±mvot 
k*r&. 

[0014] *^<7)^6^lim3t^BO|gi6^ 
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VR . &tfVO=0 v (#n,h) b^om&mffifi: 

X^cOTj-y-rt^iSftk 'J-fe-y h f-7yyX^(T)ty- 
*7mft£?r oZb & . 
[0015] *J6IH(?5j(l7<0«90te*««O»»*ffi 

[0016] *$mcr>m 8 ^^^B^SBiM) £ 
t±s ±is^*^jt^swigS)^rffitcfe^-c. ttrie-fe-y 

h Xf y 7* k MIB 'J -b y hX t ••/ 7 b ^f^mWiW^i: 
tct>% , -fe'yhXf 7 7"fc V*zvh Xf y 7*k <0H<7)B# 

[0017] *ftwnm9<om&j(&mscomsi>ijm 

hxf'y 7b lluiS 'J "b y b X -r y 7b X'Mfe2tL& Hr y 
h - 'J -b ••/ MSfPtaBREHI 0 jB-TC fc £ J: 9K»«r» 

hzb. «r«at-r*. nine-fe -y i- xf - -y rt-^*? 

-y h - U 

Zbif*Iffib%&. *WWmzmLX. -fe-yh- 
'J-fev MMP«5fetffi«Sflfc-t v hXx-yTk 'J -fe y 

h -y r b vm&ztibnftk fmt & . 
[ooi8] *»»<ojs i o ^mm7t^^a«iEt!)^j£ 

0 jg^Buie-b '/h-'J-fe >y MMtsfcfcttiWE-fe 
•/Mf •/ 7"k 1516 'J -fe ■•/ hXf y 7" k OPalc^raKtlPi 

[0019] *»h<ojs 1 1 nms^t^m^wm-nm 

0 il-t Huie-fe -y h - 'J -b -y h ISf^fiif fi-b y h Xt y 7 
b buIB U -fe y h X t- -y 7'k ^racO^^fg^'-r^T M=5r 

ftwrnfflmmzmmbLTuxzi ■. 2 : . . : 2° 

(ntilJjUKOSS) b%Z>J;HZ&7ZZtlX^&Z 
k. £#®kTI>. Mitf. WKBMBlBIWOlt** l = 2 
cO20cO-t / b-'J-b-y Mftf^SrtTO^. 0, 1, 
2. 3t04PilSO^*>^rggT-*)l>. ttte*Sia 
KcOit*U : 1 C02@W-b v h-'J-t-y Miff 3: ft 3*8 



0. 1. 2<03Pg|fk&S. o£*K 
SB<OBIWStfc-Wi. -fe y b - >J -b y hH^Oft/NBO 

ISIHS<0Jt»i^-rUtiE5itci : 2 : . . : 2" <n{il 

nji^sfit ) x-h b ami* < . &s k s *l « pgtsas 
[0020] *^com 1 2 ^mm*^^a^igii*i£ 

men 2 ocottJSWMc (, *iaW«r«Si«JII*«aBI?S ii ^ 
& £ k £ KB* LT 0 » -b •/ h fi*WBRW«r«4 fctt 
^SSWtlS^Six^3om±w<i$:*-ri»fi^k UT-^- 
*£ft&dkK±9HJS-ri»^k*<T-#&. C<0|g»7T 

[0021] *%b3<ob 1 3^mswmia<offiifcfira 
iA. ue<o«swfc^aoiBi67Tfficj3v^, mesn 

k. 2r^®k-fl>. t®il/?hD/l'$*7-feyxf ; f 
kli*S!B)«£S^3e«Sk UTffln*f&**Pea 

[0022] *%B^O^ 1 vMSKdGmS}*. ±E«« 

■yhbyyi/XfcrtXymtftrS-tZZblzJ:*). 'J-b 
•y MISriStt&Clk^L^-b y h Xr--yric J; OiMtR$ 
iifc««^j*^^«»^ia^3«aR3&*-6 - k 

[0023] *«w»»2wwioteisaiati. ^Hk 

'J -b y h-tS U -b ••/ h h 7 yiSA ? b . S-filxJt 
ai^Btne U -b y b h 5 >- x'X ^ £ ^ y «!B4 fete* 7« 

9 **ytfmt -f&mmzttm vx «ne k 5 -f tv^ h 

^r<kfc-o^OC:k. Sr^fSk-TS. ^^Tti. — o 

owmmntmx- tmin •v+vfvvvit^fmf 

Pie'J-b •/ h h7>~Jx?Z*>Vm£tzlZ*7Vimb 
■t&m^ mrfgx^ 7fy/h7^^J 

[0024] *IBfly)i3?)15v^?glli. TtSHk 
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<ObyJ t'y? b y >iSx 9 trfflm-h^ v b 
yyfxfb. Z<D\iy4\zyrhyyisXfiimM 
*BBfc «J-fe-y KJ'J^-y h bJyisXft. ZffiZ-tz 

nssdfer&KTty^x . utrfex-f v+yrh^y*?** 
[0025] ^ftwcomicomm^mwte. 

^mtmttmm^&byJt'yfbyyiSAfb. z 
<nby4 \LyrYyyi?7.**Wt®th*A v+yfb 
yyfxfb. znVyJt'yfbyyt/Afiftmm 
WBfcy-te* b-t&V*-/ b byy'J^b. Zffittz 

mmfc^mwTh o x . mzmmt^m^cowr^mz 

y 7°£*t o tz*h<K* y fi^#B5f E^ffilS LX ffiflS 
>JHrv h byyi/AflzH-LbtihZb. *W&Lb~t 
h. ZZX ^7hxf7/j Rlf n J-fe»/ 

*^co«a»(wSftt$<iTV^c:fc. ZftWLb~f$>. 
Z (Dtztb . *»B«0» 1 -35 5 <a«S«teS3SWi > NfH 

[0027] *«^*0»6<0«S0fcfl^SWi. ±Mcom 

ftf&mmz&^x. mzmfm^mT^mx-ufb 

[0028] *?&BBOSf5 1 ±l£^mM5t 

¥&m.tfmm2tixKc&mTm$*x'hz>z b . z&mb 

[0029] 

[0030] *^fiO||{fiCTtCfS^S*«in!»^. 
6 0 0 ^T^®aro-bXT^^$fl^^ H H a ^ U 3 
yflBlh^y;^? (tKSpo 1 y-S i TFT) £ 



mtX^Z. Kpo 1 y-S i TFTti. ttmX 

3cm%/ryAmwLkiz&$x*£. y^j^zmmmm 
ftmx$hcox\ %%«^£s& b'nwstttmmnm 

fc. ffiiSpo 1 y-S i TFTjjKtCfc, ^HHt^'J 
^V&Rb^ySA** (a-Si TFT) , y'J^y 

^-A<r>byyiSA?£tzl±^^W*m^&. 
ty&^mmbyyiSA?lz£K)WMZn&Wtt^ 

[0031] *mi<?>m&m(,zgkhm^¥$m<?>mm 

T-^tS ( D 1 ) AtXttHtt ( V ) j&gBfcSfu 
(SI) hf-^ ( D 1 ) tf)Xj£fc*JJKLT. 56ft* 
=? ( L 1 1 ) b . ffcftSt^ ( L 1 1 ) £KHrr& H^-f 
(DTI 1 ) fc. <:^K7^t>^ 
h^y^^ (DTI 1 ) SrSWT&X-f 'yf-V^h^ 

yy^^ ( sti i ) ^b'7^f tfy^h^y^x 

* (DTI 1 ) J»J^7 WJt7hh7>'yX^ 
( RT lilts ( C 1 1 ) b . ZffijLfzm 

^tfttmmxh o . ftyem^ (lid mm 

(A) (c««StLTV^. ZZXlibyJt'yybyy 
(DTI l ) \ipWX*fohtz*h. ffilfiof-^ 
fi^ciO b'7>f b'y^h^y>?x^ (DTI 1 ) <nm 
mtfSS&ti. ( L 1 1 ) ««Jt*!Bfc*6. 

iSmficox- ^ fi-^^ i.*)Vy4\iyybyyi/ 
x^(DTll) ^tSBftWHJKSn. «JBIFFI»|s« 

(4. x>f -y^y^h^y^'x^ (STI 1) , b'7-ih' 
yVbyyisX? (DTI 1 ) „ 2StlXU-fe-y hb^V^' 

^(rtii) lifwnns, pi, atf pit* 

[ 0 0 3 2 ] *«B^|at«^tiiao6g^| 
(S1,S2 ) *5 JttfaERO-r-^a ( D K 

D2 > izxvmmtf^bvrxtttz&f&zti. 

fLTV^^>. Wiif. S14:Dle0XjStc»lELTH* 
1 l^JtfeixTV^S. ■*(4Hl^LfcJ:3 3 a:^-< 
•y^y^h^y^'X^ (ST11), Ut7hh7>y 
< RT 1 1 K ( C 1 1 ) , YyA^y 

ybyyisX? (DT 11). RXff&tmT (Ll 1 ) 

z%tji><7>ifim*ttoTi>hw. mmftizimcDmmm*: 

i£A,X'^&i>CDX'fo'?Xi>8:\^. Zcr>miZ&\,^X 
imim (V) «r«*LT^6. 
[00 33 3 H3tc*i. @1& 

<7)WbW&*7f&. i£&$k (si) tctiB i co^3itfi# 
s s ( s i ) ^flaasii. m2<r)££m ( s 2 > cu* 

2^^£fi-^SS (S2) ^fltttSfl. ^3co^ta 



0 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
making a multigradational display of an optoelectronic 
device by a time gradation method without having to 
provide reset lines. 

SOLUTION: The optoelectronic device is provided 
with optoelectronic elements, driving transistors 
which drive them, switching transistors which control 
the drive transistors, and reset transistors which 
function to reset the drive transistors into an off state 
corresponding to intersections of scanning lines and 



i 



JC*t=>*> 



ft 



r 



data lines and obtains gradations by repeating setting £ 




Jl Ti__T 



and resetting operations as prescribed by a setting 
step, wherein an on-signal is supplied to a switching 
transistor via a scanning line and then a setting signal 

selecting whether a drive transistor turns on or off is supplied to the drive transistor and a 
resetting step, wherein the reset signal of a reset transistor is supplied through the 
scanning line to turn off the drive transistor. 
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CLAIMS 

[Claim(s)] 

[Claim 1]lt is a drive method of an electro-optic device characterized by comprising the 
following, An ON signal which makes said switching transistor an ON state is given to said 
switching transistor via said scanning line, A setting step which gives a set signal which 
chooses a flow of said driving transistor, or un-flowing corresponding to a period which 
gives said ON signal to said driving transistor via said data line and said switching 
transistor, A drive method of an electro-optic device containing a resetting step which 
resets said driving transistor to non-switch-on by giving an ON signal which makes said 
reset transistor an ON state to said reset transistor via said scanning line. 
It corresponds to an intersection of a scanning line and the data line, and is an electrooptics 
element. 

A driving transistor which drives this electric element. 

A switching transistor which controls this driving transistor. 

A reset transistor which resets this driving transistor to non-switch-on. 

[Claim 2]ln a drive method of the electro-optic device according to claim 1, said electro- 
optic device contains further a power source wire which supplies current to an electrooptics 
element via said driving transistor, A drive method of an electro-optic device, wherein an 
end of said reset transistor is connected to this power source wire. 
[Claim 3]A drive method of an electro-optic device, wherein a conductivity type of said 
switching transistor differs from a conductivity type of said reset transistor mutually in a 
drive method of the electro-optic device according to claim 1 or 2. 

[Claim 4]A drive method of an electro-optic device characterized by conductivity types of 
said switching transistor, said driving transistor, and said reset transistor being a n type, a p 
type, and a p type, respectively in a drive method of the electro-optic device according to 
any one of claims 1 to 3. 

[Claim 5]Pressure value VS corresponding to an ON signal which makes said switching 
transistor an ON state in a drive method of the electro-optic device according to claim 4, 
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Pressure value VR corresponding to an ON signal which makes said reset transistor an ON 
state, A drive method of an electro-optic device with which the pressure value VO 
corresponding to an OFF signal which makes an OFF state both said switching transistor 
and said reset transistor is characterized by filling an expression of relations called 
VS>VO>VR. 

[Claim 6]A drive method of an electro-optic device filling the expression of relations - 
VS**VR and V0=0 V (bolt), in a drive method of the electro-optic device according to claim 
5. 

[Claim 7]ln a drive method of the electro-optic device according to any one of claims 1 to 6, 
a period which makes said switching transistor an ON state makes a reset transistor an 
OFF state - and - A drive method of an electro-optic device, wherein a period which 
makes said reset transistor an ON state makes said switching transistor an OFF state. 
[Claim 8] A drive method of an electro-optic device obtaining gradation in a drive method of 
the electro-optic device according to any one of claims 1 to 7 by setting up a time interval 
between said setting step and said resetting step. 

[Claim 9]A drive method of an electro-optic device obtaining gradation by repeating a set 
reset action specified by said setting step and said resetting step two or more times in a 
drive method of the electro-optic device according to any one of claims 1 to 8. 
[Claim 10]A drive method of an electro-optic device, wherein time intervals between said 
setting step in said set reset action repeated two or more times and said resetting step 
differ in a drive method of the electro-optic device according to claim 9, respectively. 
[Claim 11]ln a drive method of the electro-optic device according to claim 9 or 10, all time 
intervals between said setting step of said set reset action repeated two or more times and 
said resetting step differ, A ratio of these time intervals is about 1:2 on the basis of the 
minimum time interval among said time intervals. : .. A drive method of an electro-optic 
device setting up become :2 n (n is one or more integers). 

[Claim 12]ln a drive method of the electro-optic device according to any one of claims 1 to 
11, said set signal, A drive method of an electro-optic device being a signal which 
determines switch-on of said driving transistor instead of choosing a flow of said driving 
transistor, or un-flowing. 

[Claim 13]A drive method of an electro-optic device characterized by said electrooptics 
element being an organic electroluminescence element in a drive method of the electro- 
optic device according to any one of claims 1 to 12. 

[Claim 14]An electro-optic device driving with a drive method of the electro-optic device 
according to any one of claims 1 to 13. 

[Claim 15]Are an electro-optic device characterized by comprising the following, and a 
signal which makes said switching transistor and said reset transistor an ON state or an 
OFF state is generated, An electro-optic device including at least one drive circuit which 
generates a signal which sets said driving transistor corresponding to a signal which makes 
said switching transistor an ON state. 
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It corresponds to an intersection of a scanning line and the data line, and is an electrooptics 
element. 

A driving transistor which drives this electrooptics element. 
A switching transistor which controls this driving transistor. 
A reset transistor which resets this driving transistor to non-switch-on. 

[Claim 16]lt corresponds to an intersection of a scanning line and the data line, and is an 
electrooptics element. 

A driving transistor which drives this electrooptics element. 

A switching transistor which controls this driving transistor, and a reset transistor which 
resets this driving transistor to non-switch-on. 

A scanning line driver which supplies a signal which is the electro-optic device provided 
with the above, and makes said switching transistor and said reset transistor an ON state or 
an OFF state to said scanning line, A data-line driver who supplies a signal which sets said 
driving transistor corresponding to operation of said scanning line driver to said data line is 
included. 

[Claim 17]An ON signal characterized by comprising the following for being an electro-optic 
device and performing a setting step which sets said electrooptics element is given to said 
switching transistor via said scanning line, And an electro-optic device, wherein an ON 
signal for performing a resetting step which resets said electrooptics element is given to 
said reset transistor via said scanning line. 

It corresponds to an intersection of a scanning line and the data line, and is an electrooptics 
element. 

A driving transistor which drives this electrooptics element. 
A switching transistor which controls this driving transistor. 
A reset transistor which resets this driving transistor to non-switch-on. 

[Claim 18]ln the electro-optic device according to any one of claims 15 to 17, said electro- 
optic device contains further a power source wire which supplies current to an electrooptics 
element via said driving transistor, An electro-optic device, wherein an end of said reset 
transistor is connected to this power source wire. 

[Claim 19]An electro-optic device characterized by said electrooptics element being an 
organic electroluminescence element in the electro-optic device according to any one of 
claims 15 to 18. 

[Claim 20]Electronic equipment by which it comes to mount said electro-optic device 
according to any one of claims 14 to 19. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to electronic equipment provided with the drive 
method of the suitable electro-optic device for displays, such as a drive method of an 
organic electroluminescence display, and an organic electroluminescence display, an 
electro-optic device, and these electro-optic devices. 
[0002] 

[Description of the Prior ArtJThe organic electroluminescence display using organic 
materials as a luminescent material of a light emitting device attracts attention these days 
as what has the potential which is excellent in wide viewing angle nature, and can respond 
enough to the request from commercial scenes, such as slimming down of a display, a 
weight saving, a miniaturization, and low power consumption. 

[0003]Although organic electroluminescence displays differ in the conventional liquid crystal 
display etc. and it is necessary to control the luminescent state of a light emitting device by 
current, To one of such the methods. The Conductance Control method (T.) Shimoda, M. 
Kimura, et al., Proc. Asia Display 98, 217, M. Kimura, et al., IEEE Trans. Elec. Dev. 46, and 
2282 (1999), M. There are Kimura, et al., Proc. IDW 99, 171, M. Kimura, et al., Dig. AM- 
LCD 2000, and to be published. This method is the method of controlling the luminescent 
state of a light emitting device by a current value in analog, and is performed by changing 
the potential given to the gate electrode of the driving transistor which specifically 
participates in the drive of a light emitting device. However, when using the thin film 
transistor which dispersion in a current characteristic tends to produce, the difference in the 
current characteristic of each transistor may be directly reflected as heterogeneity of the 
luminescent state of a light emitting device. 

[0004]There, Area gradation method (et M. Kimura) al. and Proc. Euro Display. '99 Late- 
News Papers, 71, JP,9-233107,A, M. Kimura, et al., Proc. IDW 99, 171, M. Kimura, et al., J. 
SID, to be published, M. Kimura, et al., Dig. AM-LCD2000, and to be published were 
invented. An area gradation method is the method of controlling the luminescent state of a 
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light emitting device, without using the luminescent state of middle luminosity unlike the 
above-mentioned ConductanceControl method. Namely, the pixel arranged at matrix form 
is divided into two or more sub-picture elements, It is the method of choosing either of two 
states of a luminescent state with a perfect light emitting device, or a perfect non 
luminescent state which is contained in those sub-picture elements, changing the gross 
area of the sub-picture element which is in a perfect luminescent state among two or more 
sub-picture elements, and performing a gradation display. In an area gradation method, 
since it is not necessary to set up the interim current value corresponding to the 
luminescent state of middle luminosity, the influence of the current characteristic of a 
transistor which drives a light emitting device is reduced, and the homogeneous 
improvement in image quality is attained. However, by this method, a gradation number will 
be restricted by the number of sub-picture elements, and since it is necessary to divide a 
pixel into more sub-picture elements in order to make a gradation number more, there is a 
problem that pixel structure becomes complicated. 

[0005]As opposed to it, Time gradation method (et M. Kimura) al., Proc. IDW 99, 171, and 
M. Kimura, et al., and Dig. AM-LCD2000, to be published, M. Mizukami, et al., Dig. SID 
2000, 912, K. Inukai, et al., Dig. SID 2000, and 924 were invented. A time gradation method 
is a method of changing the period in a luminescent state with a perfect light emitting 
device in one frame, and obtaining gradation. Therefore, in order to increase a gradation 
number like an area gradation method, it is not necessary to provide many sub-picture 
elements, and since concomitant use with an area gradation method is also possible, it is 
expected as a promising method for performing a gradation display in digital ones. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the time gradation method of SES 
(Simultaneous-Erasing-Scan) reported by "K. Inukai, et al., Dig. SID 2000, 924." In addition 
to a scanning line, a reset line is further needed, and there is a problem that an emission 
area contracts. 

[0007]Then, the 1st purpose of this invention is to provide the method of obtaining the 
gradation of a form[ a reset line ]-less electro-optic device, and is providing the method of 
obtaining the gradation of displays, such as an organic electroluminescence display, by a 
time gradation method especially. It is the 2nd purpose to provide the electro-optic device 
driven with this drive method. 
[0008] 

[Means for Solving the Problem]ln order to attain the 1st purpose of the above, a drive 
method of the 1st electro-optic device of this invention, A driving transistor which drives an 
electrooptics element and this electrooptics element corresponding to an intersection of a 
scanning line and the data line, A switching transistor which controls this driving transistor, 
A reset transistor which resets this driving transistor to non-switch-on, Are a drive method 
of preparation ************** anc j an qn signal which makes said switching transistor an ON 
state is given to said switching transistor via said scanning line, A setting step which gives a 
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set signal which chooses a flow of said driving transistor, or un-flowing corresponding to a 
period which gives said ON signal to said driving transistor via said data line and said 
switching transistor, A resetting step which resets said driving transistor to non-switch-on is 
included by giving an ON signal which makes said reset transistor an ON state to said reset 
transistor via said scanning line. That is, a light emission period can be suitably set up by 
giving an ON signal of a switching transistor, and an ON signal of a reset transistor via the 
same scanning line, without forming a reset line. Here, an electrooptics element and an 
electro-optic device mean an element and a device by which a luminescent state and an 
optical property are controlled electrically, respectively. As an example of an electro-optic 
device, displays, such as a light-emitting display, a liquid crystal display, or an 
electrophoretic display, are mentioned, for example. 

[0009]Let this specification pass and "ON signal is given to said switching transistor via said 
scanning line, A step which gives a set signal which chooses a flow of said driving 
transistor or un-flowing corresponding to this to said driving transistor via said data line and 
said switching transistor" is defined as a "setting step", "A step which resets said driving 
transistor to non-switch-on by giving an ON signal which makes said reset transistor an ON 
state to said reset transistor via said scanning line" is defined as a "resetting step." 
[0010]ln a drive method of the above-mentioned electro-optic device a drive method of the 
2nd electro-optic device of this invention, As for said electro-optic device, an end of said 
reset transistor is connected to this power source wire, including further a power source 
wire which supplies current to an electrooptics element via said driving transistor. 
[001 1]A drive method of the 3rd electro-optic device of this invention differs in a conductivity 
type of said switching transistor, and a conductivity type of said reset transistor mutually in 
a drive method of the above-mentioned electro-optic device. When a reset transistor is a p 
type when a switching transistor of this is a n type, for example, and a switching transistor 
is a p type, it means that a reset transistor is a n type. Thereby, a switching transistor and a 
reset transistor can be complementarily operated by choosing a signal of high potential and 
low voltage suitably. 

[001 2]A drive method of the 4th electro-optic device of this invention is characterized by 
conductivity types of said switching transistor, said driving transistor, and said reset 
transistor being a n type, a p type, and a p type, respectively in a drive method of the 
above-mentioned electro-optic device. That is, since a reset transistor can be made into an 
ON state by being able to make a switching transistor into an ON state and giving a 
scanning signal of low voltage by giving a scanning signal of high potential, A switching 
transistor and a reset transistor can be operated complementarily. 

[0013]ln a drive method of the above-mentioned electro-optic device a drive method of the 
5th electro-optic device of this invention, Pressure value VS corresponding to an ON signal 
which makes said switching transistor an ON state, The pressure value V0 corresponding 
to an OFF signal which makes an OFF state both pressure value VR corresponding to an 
ON signal which makes said reset transistor an ON state, and said switching transistor and 
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said reset transistor fills an expression of relations called VS>V0>VR. 
[001 4]A drive method of the 6th electro-optic device of this invention fills the expression of 
relations -VS**VR and V0=0 V (bolt), in a drive method of the above-mentioned electro- 
optic device. With a drive method of an electro-optic device concerning claim 5 and claim 6, 
an on-off control action of a switching transistor and an on-off control action of a reset 
transistor can be performed only by setting up 3 pressure values of VS, V0, and VR. 
[0015]ln a drive method of the above-mentioned electro-optic device a drive method of the 
7th electro-optic device of this invention, A period which makes said switching transistor an 
ON state making a reset transistor an OFF state, and a period which makes said reset 
transistor an ON state make said switching transistor an OFF state. Thereby, a period « 
holding selection of a state of an electrooptics element and its state where it was chosen 
can be set up clearly. 

[001 6]A drive method of the 8th electro-optic device of this invention obtains gradation in a 
drive method of the above-mentioned electro-optic device by setting up a time interval 
between said setting step and said resetting step. That is, since a time interval between a 
setting step and a resetting step supports a maintenance period in the state where an 
electrooptics element was chosen, gradation can be obtained by setting up this time 
interval suitably. 

[001 7]A drive method of the 9th electro-optic device of this invention obtains gradation in a 
drive method of the above-mentioned electro-optic device by repeating a set reset action 
specified by said setting step and said resetting step two or more times. Since a state of an 
electrooptics element is chosen by said setting step and a maintenance period in that state 
where it was chosen is determined by a resetting step, it becomes possible by repeating 
this set reset action two or more times to obtain multi-tone. It lets this specification pass and 
a set reset action is defined as operation specified by setting step defined previously and a 
resetting step. 

[0018]ln a drive method of the 10th electro-optic device of this invention, time intervals 
between said setting step in said set reset action repeated two or more times and said 
resetting step differ in a drive method of the above-mentioned electro-optic device, 
respectively. 

[0019]A drive method of the 1 1th electro-optic device of this invention, In a drive method of 
the above-mentioned electro-optic device, all time intervals between said setting step of 
said set reset action repeated two or more times and said resetting step differ, A ratio of 
these time intervals is about 1:2 on the basis of the minimum time interval among said time 

intervals. : .. It is set up become :2 n (n is one or more integers). For example, when a ratio 
of said time interval performs two set reset actions of 1:2, a display of 4 gradation of 0, 1 , 2, 
and 3 is possible. On the other hand, when a ratio of said time interval performs two set 
reset actions of 1:1, it becomes 3 gradation of 0, 1, and 2. That is, in a drive method of this 
electro-optic device, the gradation number maximum by repetition of the minimum of a set 
reset action is obtained. A ratio of said time interval is not necessarily 1:2 correctly. : It is 
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not necessary to be :2 n (n is one or more integers), and it is good, if exact to such an 
extent that gradation accuracy needed can be borne. 

[0020]A drive method of the 12th electro-optic device of this invention is characterized by 
said set signal being a signal which determines switch-on of said driving transistor instead 
of choosing a flow of said driving transistor, or un-flowing in a drive method of the above- 
mentioned electro-optic device. This means that switch-on interim besides two states, a 
flow of a driving transistor and un-flowing, is chosen, and it gets, and can realize it by giving 
a set signal as a signal which has a continuous value or three values or more which were 
set up discretely. This drive method is a method effective in realizing many gradation 
numbers. 

[0021]A drive method of the 13th electro-optic device of this invention is characterized by 
said electrooptics element being an organic electroluminescence element in a drive method 
of the above-mentioned electro-optic device. An organic electroluminescence element is a 
light emitting device using an organic substance as an electroluminescence material. 
[0022]The 1st electro-optic device of this invention is driven with a drive method of the 
above-mentioned electro-optic device. Namely, by giving an ON signal of a switching 
transistor, and an ON signal of a reset transistor via the same scanning line in this electro- 
optic device, A maintenance period of a state of an electrooptics element with a selected 
setting step can be set up suitably, without forming a reset line. 

[0023]The 2nd electro-optic device of this invention corresponds to an intersection of a 
scanning line and the data line, An electrooptics element and a driving transistor which 
drives this electrooptics element, A switching transistor which controls this driving 
transistor, A reset transistor which resets this driving transistor to non-switch-on, Are 
preparation ************** anc j a signal which makes said switching transistor and said reset 
transistor an ON state or an OFF state is generated, At least one drive circuit which 
generates a signal which sets said driving transistor corresponding to a signal which makes 
said switching transistor an ON state is included, here — one drive circuit — a signal 
which makes said switching transistor and said reset transistor an ON state or an OFF state 
being generated, and, There is not necessarily" necessity of generating a signal which sets 
said driving transistor corresponding to a signal which makes said switching transistor an 
ON state, and it may carry out in two or more drive circuits. 

[0024]The 3rd electro-optic device of this invention corresponds to an intersection of a 
scanning line and the data line, An electrooptics element and a driving transistor which 
drives this electrooptics element, A switching transistor which controls this driving 
transistor, A reset transistor which resets this driving transistor to non-switch-on, A 
scanning line driver which supplies a signal which is preparation ************** anc j makes 
said switching transistor and said reset transistor an ON state or an OFF state to said 
scanning line, A data-line driver who supplies a signal which sets said driving transistor 
corresponding to operation of said scanning line driver to said data line is included. 
[0025]The 4th electro-optic device of this invention corresponds to an intersection of a 
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scanning line and the data line, An electrooptics element and a driving transistor which 
drives this electrooptics element, A switching transistor which controls this driving 
transistor, A reset transistor which resets this driving transistor to non-switch-on, An ON 
signal for performing a setting step which is preparation ************** and sets a displaying 
condition of said electrooptics element is given to said switching transistor via said 
scanning line, And an ON signal for performing a resetting step which resets said displaying 
condition is given to said reset transistor via said scanning line. A meaning of a "setting 
step" and a "resetting step" is the same meaning substantially with a setting step and a 
resetting step in claim 1 here, respectively. 

[0026]As for said electro-optic device, as for the 5th electro-optic device of this invention, 
an end of said reset transistor is connected to this power source wire in the above- 
mentioned electro-optic device, including further a power source wire which supplies 
current to an electrooptics element via said driving transistor. For this reason, the 1st - the 
5th electro-optic device of this invention do not need a reset line for performing a time 
gradation method. Therefore, it has the advantage that sufficient display surface product is 
securable. If it provides a sub-picture element in a pixel of this electro-optic device when 
you need much more gradation numbers, concomitant use with an area gradation method 
can also be performed. 

[0027]The 6th electro-optic device of this invention is characterized by said electrooptics 
element being an organic electroluminescence element in the above-mentioned electro- 
optic device. 

[0028]The 1st electronic equipment of this invention is characterized by being electronic 
equipment by which it comes to mount the above-mentioned electro-optic device. 
[0029] 

[Embodiment of the lnvention]Hereafter, the desirable example of this invention is 
described. 

[0030]The fundamental circuit concerning the example of this invention is provided with the 
polycrystalline silicon thin film transistor (low-temperature poly-Si TFT) formed by the low 
temperature process of 600-degree less than Centigrade. Since low-temperature poly-Si 
TFT can be formed on a cheap glass substrate with a large area and can build in a drive 
circuit on a panel, it is suitable for manufacture of electro-optic devices, such as a light- 
emitting display. Also with small size, since current supply source capability is high, it is 
suitable also for the high definition current light-emitting display device. This invention is 
applicable also to the electro-optic device driven with what is called an organic thin film 
transistor that uses an amorphous silicon thin film transistor (a-Si TFT), the transistor of a 
silicon base, or an organic semiconductor besides low-temperature poly-Si TFT. 
[0031]The pixel equivalent circuit of the electro-optic device concerning the example of this 
invention is shown in drawing 1 . In this example, scanning line (S1), data-line (D1), and 
power source wire (V) is formed, and it corresponds to the intersection of a scanning line 
(S1) and the data line (D1), A light emitting device (L11) and the driving transistor (DT11) 
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which drives a light emitting device (L11), The switching transistor (ST11) which controls 
this driving transistor (DT1 1), It is the electro-optic device provided with the reset transistor 
(RT1 1) which resets this driving transistor (DT1 1), and the capacitor (C1 1), and the end of 
the light emitting device (L11) is connected to the negative pole (A). Here, since a driving 
transistor (DT1 1) is a p type, the flow of a drivinjg transistor (DT1 1) will be chosen by the 
data signal of low voltage, and a light emitting device (L11) will be in a luminescent state. 
On the other hand, un-flowing of a driving transistor (DT1 1) will be chosen by the data 
signal of high potential, and a light emitting device will be in a non luminescent state. In the 
pixel equivalent circuit shown in this figure, although a switching transistor (ST1 1), a driving 
transistor (DT1 1), and a reset transistor (RT1 1) are a n type, a p type, and a p type, 
respectively, it is not limited to this. 

f0032] Drawing 2 is a figure showing the wiring of an electro-optic device and pixel 
arrangement concerning the example of this invention. A pixel is formed in matrix form by 
two or more scanning line (S1, S2 ....) and two or more data lines (D1, D2 ....), and the pixel 
is formed corresponding to the intersection of each scanning line and the data line. For 
example, the pixel 11 is formed corresponding to the intersection of S1 and D1. Although 
the thing of a pixel containing a switching transistor (ST1 1), a reset transistor (RT1 1), a 
capacitor (C1 1 ), a driving transistor (DT1 1 ), and a light emitting device (L1 1 ) as shown in 
drawing 1 is fundamental, Two or more sub-picture elements may be included in the pixel. 
Power source wire (V) is omitted in this figure. 

[0033]The drive method of the electro-optic device which has the circuit and pixel 
arrangement which were shown in drawing 1 and drawing 2 concerning the example of this 
invention is shown in drawing 3 . 1st scanning signal SS (S1) is supplied to a scanning line 
(S1), 2nd scanning signal SS (S2) is supplied to the 2nd scanning line (S2), and scanning 
signal SS (S3) supply is carried out at the 3rd scanning line (S3). 1st data signal DS (D1) is 
supplied to the 1st data line D1, 2nd data signal DS (D2) is supplied to the 2nd data line 
D2, and 3rd data signal DS (D3) is supplied to the 3rd data line D3. 

[0034]Since a switching transistor (ST1 1), a driving transistor (DT1 1), and a reset transistor 
(RT1 1) are a n type, a p type, and a p type in this example, respectively, The scanning 
signal of high potential functions as an ON signal of a switching transistor, and makes a 
switching transistor switch-on. The ON signal of this switching transistor is made to 
correspond, by the setting step which gives the set signal of low voltage as shown in the 
slash part, a driving transistor will be in switch-on and a light emitting device emits light. On 
the other hand, the scanning signal of low voltage functions as an ON signal of a reset 
transistor, High potential will be given to the driving transistor which is a p type via a reset 
transistor from a power source wire by this resetting step, a driving transistor will be in non- 
switch-on, and a light emitting device will be in a non luminescent state. 
[0035]The light emission period E1 of a light emitting device, E2, and E3 are prescribed by 
the time interval between the above-mentioned setting step and a resetting step. Here, the 
ratio of the length of the light emission period E1, E2, and E3 is set up so that it may be set 
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to about 1:2:4, but thereby, 8 gradation of 0, 1, 2, 3, 4, 5, 6, and 7 is obtained. Although 
carried out one by one in this example from the short set reset action of the time interval 
between a setting step and a resetting step, There is not necessarily necessity of 
performing the short set reset action of a time interval first, and it can choose according to 
an operating condition or spec, about in what kind of turn the set reset action from which a 
time interval differs is performed. Since some time may be taken for a transistor or a light 
emitting device to answer to a signal, as shown in this figure, the time of onset and end 
time of a light emission period may shift from the time of onset of a setting step, and the 
time of onset of a resetting step, respectively. Although the period which gives the ON 
signal of a switching transistor, and the period which gives a set signal have lapped 
thoroughly in this figure, depending on an operating condition or spec, it does not 
necessarily need to lap thoroughly. 

f00361 Drawing 4 is a figure showing the current characteristic of the light emitting device of 
the example of this invention. The control potential (Vsig) and the vertical axis which give a 
horizontal axis to the gate electrode of a driving transistor are a current value (Hep) in an 
organic electroluminescence element. Since the current value and light emitting luminance 
in an organic electroluminescence element are in proportionality mostly, it may be thought 
that the vertical axis supports light emitting luminance. It is preferred to control an organic 
electroluminescence element by this example to either of two states of a perfect ON state 
or a perfect OFF state. Therefore, in a perfect ON state or a perfect OFF state, since a 
current value (llep) is almost constant even if it changes transistor characteristics, the 
current value in a light emitting device hardly changes, but becomes almost constant [ light 
emitting luminance ]. It becomes possible from this to realize image quality homogeneity. 
[00371 Drawing 5 is a figure showing the manufacturing process of the thin film transistor of 
the electro-optic device concerning the example of this invention. First, an amorphous 
silicon is formed on the glass substrate 1 by PECVD which used SiH4, and LPCVD using 
Si2H6. With laser radiation, such as an excimer laser, and solid phase growth, an 
amorphous silicon is made to polycrystal-ize and the polycrystalline silicon layer 2 is formed 
( drawing 5 (a)). After patterning the polycrystalline silicon layer 2, the gate dielectric film 3 is 
formed and the gate electrode 4 is formed further ( drawing 5 (b)). Impurities, such as Lynn 
and boron, are driven into the polycrystalline silicon layer 2 in self align using the gate 
electrode 4, and MOS transistors 5a and 5b are formed. Here, 5a and 5b are p type driving 
transistors and n type switching transistors, respectively. The reset transistor is omitted in 
drawing 5 . After forming the 1st interlayer insulation film 6, a contact hole is punctured and 
a source electrode and the drain electrode 7 are formed further ( drawing 5 (c)). Next, after 
forming the 2nd interlayer insulation film 8, a contact hole is punctured and the picture 
element electrode 9 which comprises ITO further is formed ( drawing 5 (d)). 
f00381 Drawing 6 is a figure showing the manufacturing process of the pixel of the electro- 
optic device concerning the example of this invention. First, the adhesion layer 10 is formed 
and an opening is formed corresponding to a luminous region. An opening is formed after 
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forming the layer intermediate layer 1 1 (drawing 6 (a)). Next, the wettability of a substrate 
face is controlled by performing plasma treatment, such as oxygen plasma and CF4 
plasma. Then, the hole injection layer 12 and the luminous layer 13 are formed according to 
vacuum processes, such as liquid phase processes, such as a spin coat, squeegee 
coating, and an ink jet process, weld slag, vacuum evaporation, and the negative pole 14 
which contained metal, such as aluminum, further is formed. Finally the sealing layer 15 is 
formed and an organic electroluminescence element is completed (drawing 6 (b)). The role 
of the adhesion layer 10 is improving the adhesion of a substrate and the layer intermediate 
layer 11, and obtaining an exact emission area. When the layer intermediate layer's 11 role 
forms the hole injection layer 12 and the luminous layer 13 in keeping away the negative 
pole 14 from the gate electrode 4, a source electrode, and the drain electrode 7, and 
reducing parasitic capacitance, and a liquid phase process, it is controlling surface 
wettability and performing exact patterning. 

[0039]Some examples of the electronic equipment which applied next the electro-optic 
device explained above are explained. Drawing 7 is a perspective view showing the 
composition of the mobile type personal computer which applied the above-mentioned 
electro-optic device. In this figure, the personal computer 1 100 was constituted by the body 
part 1 104 provided with the keyboard 1 102, and the display unit 1 106, and is provided with 
the electro-optic device 100 of the above-mentioned [ this display unit 1 106 ]. 
[0040] Drawing 8 is a perspective view showing the composition of the portable telephone 
which applied the above-mentioned electro-optic device 100 to the indicator. In this figure, 
the portable telephone 1200 is provided with the above-mentioned electro-optic device 100 
with the receiver 1204 and the speaker 1206 besides two or more manual operation 
buttons 1202. 

[00411 Drawing 9 is a perspective view showing the composition of the digital still camera 
which applied the above-mentioned electro-optic device 100 to the finder. It is shown in this 
figure in [ connection / with an external instrument ] simple. To the usual camera exposing a 
film according to the light figure of a photographic subject here, the digital still camera 1300 
carries out photoelectric conversion of the light figure of a photographic subject with image 
sensors, such as CCD (Charge Coupled Device), and generates an imaging signal. The 
above-mentioned electro-optic device 100 is formed, it has composition which displays 
based on the imaging signal by CCD, and the electro-optic device 100 functions on the 
back of the case 1302 in the digital still camera 1300 as a finder which displays a 
photographic subject. The light-receiving unit 1304 having contained an optical lens, CCD, 
etc. is formed in the case 1302 observation-side (setting to a figure the rear-face side). 
[0042]When a photography person checks the object image displayed on the electro-optic 
device 100 and does the depression of the shutter button 1306, the imaging signal of CCD 
at the time is transmitted and stored at the memory of the circuit board 1308. If it is in this 
digital still camera 1300, the video signal output terminal 1312 and the input/output terminal 
1314 for data communications are formed in the side of the case 1302. And as shown in a 
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figure, the personal computer 1430 is connected to the input/output terminal 1314 for the 
latter data communications for the television monitor 1430 again at the former video signal 
output terminal 1312 if needed, respectively. The imaging signal stored in the memory of 
the circuit board 1308 by predetermined operation has the television monitor 1430 and 
composition outputted to the personal computer 1440. 

[0043]As electronic equipment by which the electro-optic device 100 of this invention is 
applied, Besides the personal computer of drawing 7 , the cellular phone of drawing 8 , and 
the digital still camera of drawing 9 , ****** provided with the videotape recorder of a liquid 
crystal television, and a viewfinder type and a monitor direct viewing type, a car navigation 
device, a pager, an electronic notebook, a calculator, a word processor, the workstation, 
the TV phone, the POS terminal, and the touch panel etc. are mentioned. And it cannot be 
overemphasized that can apply the electro-optic device 100 mentioned above as an 
indicator of these various electronic equipment. 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a figure showing the pixel equivalent circuit of the electro-optic device 
concerning the example of this invention. 

[Drawing 2] lt is a figure showing pixel arrangement of the electro-optic device concerning 
the example of this invention. 

[Drawing 3] lt is a figure showing the drive method of the electro-optic device concerning the 
example of this invention. 

[Drawing 4] lt is a figure showing the current characteristic of the light emitting device 
concerning the example of this invention. 

[Drawing 5] lt is a figure showing a part of manufacturing process of the electro-optic device 
concerning the example of this invention. 

[Drawing 6] lt is a figure showing a part for the manufacturing process of the electro-optic 
device concerning the example of this invention. 

[Drawing 7] lt is a figure showing an example at the time of applying the electro-optic device 

by one example of this invention to a mobile type personal computer. 

[Drawing 8] lt is a figure showing an example at the time of applying the electro-optic device 

by one example of this invention to the indicator of a portable telephone. 

[Drawing 9] lt is a figure showing the perspective view of the digital still camera which 

applied the electro-optic device by one example of this invention to the finder portion. 

[Description of Notations] 

V Power source wire 

A Negative pole 

L1 1 Light emitting device 

DT1 1 Driving transistor 

ST1 1 Switching transistor 

C11 Capacitor 

51 1st scanning line 

52 2nd scanning line 
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S3 3rd scanning line 
D1 The 1st data line 
D2 The 2nd data line 

The scanning signal of the scanning line of 1st SS (S1) 
The scanning signal of the scanning line of 2nd SS (S2) 
The scanning signal of the scanning line of 3rd SS (S3) 
The data signal of the data line of 1st DS (D1) 
The data signal of the data line of 2nd DS (D2) 
The data signal of the data line of 3rd DS (D3) 
The 1st light emission period of the E1 (11) pixel 11 
The 2nd light emission period of the E2 (11) pixel 11 
The 3rd light emission period of the E3 (1 1) pixel 1 1 
The 1st light emission period of the E1 (21) pixel 21 
The 2nd light emission period of the E2 (21) pixel 21 
The 3rd light emission period of the E3 (21) pixel 21 
The 1st light emission period of the E1 (31) pixel 31 
The 2nd light emission period of the E2 (31) pixel 31 
The 3rd light emission period of the E3 (31) pixel 31 
Vsig Control potential 
llep Current value 

1 Glass substrate 

2 Polycrystalline silicon layer 

3 Gate dielectric film 

4 Gate electrode 
5a P type transistor 
5b N type transistor 

6 The 1st interlayer insulation film 

7 A source electrode and a drain electrode 

8 The 2nd interlayer insulation film 

9 Picture element electrode 

10 Adhesion layer 

11 Layer intermediate layer 

12 Hole injection layer 

13 Luminous layer 

14 Negative pole 

15 Sealing layer 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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